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Antitumor Effects of Eubacterium Lentum Fractions and Its Correlation
with the Macrophages, Natural Killer Activities in Mice

Mochammad Hatta

Abstrak

Dilakukan penelitian terhadap pengaruh fraksi sel dari Eubacterium lentum, terutama pengaruh dinding sel dan fraksi 2 (membran

sitoplasma) terhadap "Ehrlich ascites tumor bearing mice". Semua fraksi kecuali dinding sel dan fraksi 2 tidak efektif dalam menghambat
pertumbuhan "Ehrlich ascites tumor” pada mencit ICR. Injeksi intratumor dinding sel Eubacterium lentum dengan dosis sekurang-
kurangnya 100 pg secara bermakna menghambat pertumbuhan sel tumor pada hari ke 21 setelah inokulasi sel tumor dan memperpanjang
“survival time" mencit. Injeksi intravena dinding sel dengan dosis sekurang-kurangnya 200 pg efektif dalam memperpanjang "survival
time" dari "tumor bearing mice". Selanjutnya diperiksa pula pengaruh pemberian dinding sel dan Jfraksi 2 secara intraperitonium
terhadap aktivitas makrofag dari cairan peritoneum. Hasil yang didapatkan menunjukkan bahwa baik dinding sel maupun fraksi 2
mempunyai kemampuan untuk meningkatkan aktivitas makrofag dari cairan peritoneum pada mencit Balb/c. Disamping itu diteliti "cell
mediated cytotoxicity” pada level sel tunggal terhadap YAC-1 lymphoma sebagai sel target dengan pemberian dinding sel atau fraksi
2 dan kinetik dari aktivitas sel "natural killer" limpa. Hasil tersebut menunjukkan bahwa baik dinding sel maupun fraksi 2 merupakan
aktivator yang kuat dari sel "natural killer” limpa pada mencit C3H/He.

Abstract

The present study was undertaken to examine the effects of cell fractions of Eubacterium lentum, especially cell wall and fraction
2 (cytoplasmic membrane) on Ehrlich ascites tumor- bearing mice. All fractions except cell wall and fraction 2 did not effectively inhibit
the Ehrlich ascites tumor growth in ICR mice. Intratumoral injection of cell wall of Eubacterium lentum at a dose of at least 100 ug
significantly inhibited the tumor growth 21 days after tumor inoculating and prolonged the survival time of mice. Intravenous injection
of cell wall at a dose of at least 200 ug was effective in prolonging the survival time of tumor-bearing mice. Moreover, the effects of
intraperitoneal treatment by cell wall or fraction 2 of Eubacterium lentum on macrophage activities of peritoneal exudate cavity (PEC)
cells was examined. The results obtained showed that both cell wall and fraction 2 have the ability to enhance the peritoneal macrophage
activity in Balb/c mice. Furthermore, cell mediated cytotoxicity at single cell levels against YAC-1 lymphoma as target cell when treated
with cell wall or fraction 2 and the kinetics of natural killer (NK) activiry of spleen cells were observed. These results suggest that both
cell wall and fraction 2 are potent activators of natural killer (NK) of spleen cells in C3H/He mice.
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INTRODUCTION variety of immunomodulatory effects have been obser-
ved in tumor bearing hosts, following treatment with
bacteria or bacterial products as biological response
modifiers, but the mechanism by which these agents
work is still unclear. Commonly, gram positive bacte-
ria cell walls such as that of Bacillus cereus, Lactoba-
cillus casei and Nocardia rubra have peptidoglycan

Eubacterium lentum is an anaerobic gram positive
short rod bacteria and a natural component of the
human intestinal flora. The antitumor effects of Eubac-
terium lentum have been studied continously in ex-
perimental animals.’

Some basic effects of Eubacterium lentum on the compounds>*%% and antitumor effects in experimental
immune system and its effects on various experimental animal systems.
tumor cell lines have been observed. Also, Eubacte- Macrophages have multiple functions such as an-
rium lentum has been shown to have indirect cytotoxic tineoplastic activity and regulation of immune respon-
effects againts Ehrlich ascites tumor.? Recently, a ses. Some bacteria, such as Listeria monocytogenes
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and Mycobacterium tuberculosis have been shown to
increase macrophage activity by in vivo treatment.”®

Amongst the known cellullar effector mecha-
nisms, natural killer (NK) cells mediated by large
granular lymphocytes are thought to represent the first
line of defence against cancer.” The ability of some
bacteria such as Streptococcus pyogenes, Lactobacil-
lus casei, Mycobacterium tuberculosis, Bordetella
pertusis, Nocardia rubra, Corynebacterium parvum
and Propionebacterium acnes to augment NK cells,
and induce various cytokines both in human and ex-
perimental animals has been reported. WP 50

MATERIALS AND METHODS

Animals. Inbred male ICR mice, C3H/He mice, Balb/c
mice, 5 to 8 weeks old were purchased from Japan SLC
Inc., Hamamatsu, Japan.

Tumor cell lines. The Ehrlich ascites tumor syn-
geneic to ICR mice were used for in vivo experiments.
YAC-1 lymphoma, P-815 mastocytoma, EL-4 lym-
phoma used as target cells were maintained on con-
tinous in vitro culture in RPMI-1640 supplemented
with 10% FCS, 100 U pencillin/ml, 100 g/ml strep-
tomycin and 2 mM L-glutamine.

Preparation of Eubacterium lentum fractions.
Eubacterium lentum (TYH-11) was obtained in our
laboratory from normal human intestinal flora. The
bacteria were grown in GAM broth medium (Nissui
Co., Ltd.) overnight at 37°C under anaerobic condi-
tion. The cells collected by centrifugation at 8000 g for
30 minutes at 4°C were washed three times with sterile
distilled water. The cells were suspended in distilled
water and lyophilized.

Two g lyophilized Eubacterium lentum whole
bodies were suspended in 100 ml distilled water, dis-
persed in a sonicator for 15 minutes and disrupted in
Homogenizer cells (Siber Kikai K.K., Japan) at 900 bar
pressure.

The process was judged complete when more
than 80% of non fragmented bacteria were seen in
smears stained by the Gram method. The disruption
product was centrifuged at 3000 g for 30 minutes to
provide a supernatant. The sediment was suspended
with distilled water and lyophilized to provide fraction
1 containing Eubacterium lentum whole body im-
purities. Then the supernatant was centrifuged at
20000 g for 1 hour to remove a sediment of “crude cell
wall” and the supernatant was fraction 2, containing
cytoplasmic membrane.” “Crude cell wall” was treated
by the method of Azuma, LY

Briefly, 3 g of “crude cell wall” was suspended in
400 ml 0.07 M phosphate buffer (pH. 7.8) containing
10% each of trypsin and chymotrypsin. The suspension
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was gently stirred at room temperature for 24 hours and
then centrifuged at 20000 g for 1 hour. The trypsin and
chymotrypsin treatment was repeated and the super-
natants provided fraction 3 and 4 containing the cell
wall impurities and teichoic acid, respectively. The
sediment was then suspended in 0.01 M Tris HCI-buff-
er (p.H 7.2) containing 10% pronase. After gentle
agitation for 24 hours at room temperature, the suspen-
sion was centrifuged at 20000 g for 1 hour. This
pronase treatment was repeated and supernatants were
fraction 5 and 6 containing free lipids. The sediments
were washed with Tris HCI buffer, 0.85% NaCl in
water, distilled water respectively and lyophilized to
provide “pure cell wall” (cell wall fraction).

Antitumor activity in vivo. Ehrlich ascites tumor
cells were suspended in RPMI-1640 supplemented
with 10% FCS and inoculated at 10° cells/animal in-
traperitoneal (i.p.) or 10° cells/animal subcutaneous
(s.c.). Each fraction was injected intraperitoneally, in-
tratumorally or intravenously for 7 days.

Survival mice were followed for 42 days for the
intraperitoneal inoculation (ascites form) and 100 days
for the subcutaneous inoculation (solid form) of
Ehrlich ascites tumor.

Mean survival time was calculated using following
formula :

MST (% T/C) = mean survival days of treated group/
control group x 100.

Tumor weight was calculated using following formula:
Tumor weight (mg) = {major axis x (minor axis)2]/2.

Preparation of macrophages cytostasis assay.
Balb/c mice were injected intraperitoneally with pure
cell wall or fraction 2 for 7 days and peritoneal exudate
cavity (PEC) cells were obtained on day 14. The PEC
cells were collected by washing the peritoneal cavity
of mice with 2.5 ml Hank’s balance salt solution
(HBSS) and centrifuged at 800 g for 10 minutes. The
PEC suspension was incubated in a plastic dishes at
37°C for 90 minutes and plastic adherent cells were
used as effector cells. Suspension of effector cells were
added to triplicate wells to give effector target ratio 10
11 or 5 : 1. The macrophages cytostasis assay was
performed in 96 well microtiter using Sicr prelabeled
target. The assay plates were incubated 20 hours at
37°C in a humidified CO2 incubation. After incuba-
tion, the percentage of specific S1Cr release was calcu-
lated using a gamma counter.

Preparation of cytotoxic assay. Cz:H/He mice
were injected with pure cell wall or fraction 2 and
spleens were aseptically removed, and single cell sus-
pension were prepared in RPMI-1640 supplemented
with 10% FCS. 100 pg/ml penicillin G, and 100 ug/ml
streptomycin. Splenic mononuclear cells were treated
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with KAC-2 to remove monocytes/macrophages. The
mononuclear cells were obtained after centrifugation
on Ficoll-Hypaque gradients (density = 1.007) at 3000
rpm for 30 minutes, and cells were collected, washed
and used as effector cells.

Cytotoxicity was measured in standard 4h Ser
release microcytotoxicity assay using 96-well round
bottomed microplates (Costar, Cambride, MA). YAC-
1 (2x 10° cells/well) as target cells were labeled by
incubation with 100 uCi Naz ! C;04 for 1 hour at
37°C in a shaking water bath. After incubation, the
cells were washed three times with HBSS to remove
unbound radio label. Suspension of effector cells was
added to triplicate wells to give an effector target ratio
of 50 : 1 or 25 : 1. After an additional incubation at
37°C for 4 hours, each well was counted in a gamma
counter to determine experimental release (ER). Spon-
taneous release (SR) was obtained from wells recei-
ving target cells and medium only, and total release
(TR) was obtained from wells receiving 1% Triton
X-100.

The percentage of cytotoxicity was calculated by fol-
lowing formula :

% of cytotoxicity = {(ER) - (SR)}/{(TR) - (SR)] x 100.

RESULTS

Effects of intraperitoneal (i.p.) injection of Eubac-
terium lentum fractions on ascites form of Ehrlich
ascites tumor.

To determine antitumor effects of Eubacterium
lentum fractions, ICR mice were inoculated intra-
peritoneally with 10° cells/mice of ascites form of
Ehrlich ascites tumor and injected i.p. with Eubac-
terium lentum or Eubacterium lentum fractions for 7
days (table 1). All control animals died of progressive
tumor growth in the peritoneal cavity on day 17 after
tumor inoculation. Mean survival time of the Eubac-
terium lentum group, the fraction 2 group and the cell
wall fraction group (26,22 and 22 days respectively),
were all longer than that of the control group. No
significant antitumor effects were shown by the other
fraction groups.

Effects of intratumoral (i.t). injection of Eubacterium
lentum fractions on solid form of Ehrlich ascites
tumor.

The i.t. treatment with Eubacterium lentum, fraction 2
and cell wall fraction slightly prolonged the survival
time and significantly suppressed the tumor weight on
day 21 as compared to the control group (table 2). The
mean tumor weight (%T/C) of these three groups were
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31.2%, 25.2% and 27.6% respectively. In contrast no
antitumor activities were observed in the other fraction
groups.

Table 1. Effects of intraperitoneal injection of Eubacterium
lentum fractions on Ehrlich ascites tumor

Treatment® msT? % survival
control (untreated) 17.3+0.8 100
Eubacterium lentum® 26.7+2.8" 154
fraction 1( 216 pg)? 158 +3.1 91

2 (1080 pg) 222+09" 128

3 (1833 pg) 185+ 1.8 128

4 (1578 ug) 20.8 +2.8 121

5( 819 ug) 186+ 1.5 108

6( 780 p§) 20.6 12.8H 119
cell wall (300 pg)© 220+1.7 125

a) Ehrlich ascites tumor cells (105 cells/mouse) inoculated into
ICR mice (10 mice/group) intraperitoneally (i.p.) on day O.

b) mean survival time (days) indicates the mean + standard
deviation.

¢) Eubacterium lentum (107 cells/mouse) injected i.p. for 7 days.

d) Each fraction injected i.p. for 7 days.

e) pure cell wall injected i.p. for 7 days.
Statistical significance of difference from untreated control
*p<0.01 ** p < 0.05.

Table 2. Effects of intratumoral injection of Eubacterium len-
tum fractions on Ehrlich ascites tumor.

no.survival mice  tumor weight

Treatment™ MST no.tested mice on day 21 (g)

(%TIO)® () cured mice (%T/C)®

control (untreated) 100 0/10 100
Eubacterium lentum® 147.2 1/10(1) 31.2"
fraction 1( 216 pg)® 106.7 0/10 76.6

2 (1080 ug) 1225 2/10(2) 25.2"

3(1833 pg) 127 0/10 75.4

4 (1578 ugy  110.1 0/10 124.9

5(819pg) 1169 0/10 104.7

6 ( 780 ,ur;g) 100 0/10 96.4_
cell wall (300 pg) 112.4 2/10(1) 27.6

a) Ehrlich ascites tumor cells (106 cells/mouse) inoculated into
ICR mice (10 mice/group) subcutaneously (s.c.) on day O.

b) survival time (% T/C) indicates the mean tested/control group
x 100.

¢) tumor weight (%T/C) indicates the mean tested/control group
x 100.

d) Eubacterium lentum (107 cells/mouse) injected intratumoral-
ly (i.t) for 7 days.

e) Each fraction injected i.t. for 7 days.

f) pure cell wall injected i.t. for 7 days.
Statistical significance of difference from untreated control
*p<0.0l.
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Effects of intravenous (i.v.) injection of Eubacterium
lentum fractions on solid form of Ehrlich ascites
tumor.

After multiple treatments with Eubacterium lentum,
fraction 2 and cell wall, the tumor weights on day 21
were significantly lower than that of the control group
(table 3). The mean tumor weight (% T/C) of these
three groups were 16.4%, 31.7% and 47.1% respec-
tively. The survival times of mice receiving Eubac-
terium lentum, fraction 2 and cell wall were slightly
prolonged. In the other fractions no antitumor effects
were seen.

Table 3. Effects of intravenous injection of Eubacterium len-
tum fractions on Ehrlich ascites tumor.

no.survival mice/  tumor weight

Treatment® MST no.tested mice on day 21 (g)
(%T/C)b) () cured mice (%T/C)°
control (untreated) 100 0/10 100
Eubacterium lentum®  130.3 3/10(3) 16.4°
fraction 1( 216 ug)® 108.9 0/9 93.3
2 (1080 pg) 128 2/10 317"
3 (1833 pg) 85.7 0/10 164.6
4 (1578 pg)  93.8 0/10 106.5
5(819pg) 981 0/10 88.5
6 ( 780 p&) 83.9 0/10 104.7,
cell wall (300 pg) 195.5 2/10 47.1
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Table 4. Effects of intratumoral injection of various doses of
pure cell wall on Ehrlich ascites tumor

no.survival mice/ tumor weight

Treatment® MST no.tested mice  on day 21 (g)
(%T/C)b) () cured mice (%T/C)c)

control (untreated) 100 0/10 100

cell wall ( 50 pug)® 1306 0/10 453
(100pg) 1627 1/10 340"
(200 pg) 2125 3/8(1) 32.5"
(300pg)  169.4" 0/10 358"
(S00pg)  197.2" 2/10(1) 18.47
(800 pg) 2139 0/10 19.8"
(1000 ug)  222.2" 2/9(2) 15.9

a) Ehrlich ascites tumor cells (106 cells/mouse) inoculated into
ICR mice subcutaneously (s.c.) on day O.

b) survival time (%T/C) indicates the mean tested/control group
x 100.

¢) tumor weight (% T/C) indicates the mean tested/control grou p
x 100.

d) Eubacterium lentum (107 cells/mouse) injected intravenous-
ly (i.v) for 7 days.

e) Each fraction injected i.v. for 7 days.

f) pure cell wall injected i.v. for 7 days.

Statistical significance of difference from untreated control
*p<0.01.

Effects of local injection of various doses of cell wall
on tumor growth

Various doses (50 pg to 1000 ug) of cell wall fractions
were examined for the effects of their intratumoral (i.t.)
injection on tumor growth (table 4). Doses of 100 HEg
to 1000 pg significantly inhibited the tumor growth on
day 21. Mice treated with a dose of 1000 ug cell wall
caused clear inhibition of tumor growth and prolonged
the survival time of tumor-bearing mice (two fold in
comparison with the control group); there was a com-
plete cure in 2 of 9 tested mice.

a) Ehrlich ascites tumor cells (106 cells/mouse) inoculated into
ICR mice subcutaneously (s.c.) on day O.

b) survival time (%T/C) indicates the mean tested/control group
x 100.

¢) tumor weight (%T/C) indicates the mean tested/control group
x 100.

d) various doses of pure cell wall injected intratumorally (i.t.)
for 7 days.
Statistical significance of difference from untreated control
*p<0.01 **p<0.05.

Effects of systemic injection of various doses of cell
wall on tumor growth

Cell wall i.v. injected at a dose of at least 200 ug
significantly inhibited the tumor growth on day 21 and
prolonged the survival time (table 5). Cell wall at the
doses of 200 ug and 500 pg completely cured 1 of 11
tested mice and 3 of 7 tested mice respectively.

Table 5. Effects of intravenous injection of various doses of
pure cell wall on Ehrlich ascites tumor.

no.survival mice/  tumor weight

Treatment™ MST no.tested mice on day 21 (g)
(%TIC)® () cured mice (%T/C)"

control (untreated) 100 0/10 100

cell wall (50 ug) 73.8 0/10 128.7
(100 pg) 87.3 0/10 104.1
(200 pg) 173" 111(1) 7747
(300 pg) 195.5" 2/10 471"
(500 pg) 229.2" 3/7(3) 38.8"

a) Ehrlich ascites tumor cells (106 cells/mouse) inoculated into
ICR mice subcutaneously (s.c.) on day O.

b) survival time (%T/C) indicates the mean tested/control group x 100.
¢) tumor weight (%T/C) indicales the mean tested/control group x 100.

d) various doses of pure cell wall injected intravenously (i.v.) for 7 days.
Statistical significance of difference from untreated control
*p<00l **p<0.05.
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Macrophages activity of peritoneal cells following
multiple intraperitoneal injection of cell wall and frac-
tion 2 of Eubacterium lentum.

The ability of cell wall and fraction 2 to augment
macrophage activity was also assessed on day 14 after
the initiation of cell wall and fraction 2 of Eubacterium
lentum treatment, using P-815 mastocytoma and EL-4
lymphoma target cells by S1Cr release assay (table 6).
Percentage of cytotoxicity of PEC cells from mice
treated with cell wall against P-815 and EL-4 target
cells as E/T ratio of 10 : 1 was 17.0% and 16.3%
respectively (p < 0.01). and with fraction 2 treatment
22.3% and 15.8%. Percentage cytotoxicity of PEC
cells from mice treated with cell wall and fraction 2 at
E/T ratio of 10 : 1 was 17.0% and 15.8%. Percentage
cytotoxicity of PEC cells from mice treated with cell
wall and fraction 2 at E/T ratio of 5 : 1 was also
significantly increased both against P-815 and EL-4
target cells compared with the untrated control group
(p < 0.05). These results demonstrate that both in-
traperitoneal injection of cell wall and fraction 2 of
Eubacterium lentum have the ability to augment the
macrophages tumoricidal activity of peritoneal ex-
udate cavity (PEC) cells in Balb/C mice.

Table 6. Macrophage activity of peritoneal exudate cavity
(PEC) cells following treatment with cell wall and
fraction 2 of Eubacterium lentum.

cytostasis activityb)

Groupa) treatment p-815% EL-4

10:19 51 10:1 Sl
1 control (untreated) 45° 938 N 4.6, 5.9
2 cell wall (300 pg) 170" 1527 1637 1057
3 fraction 2 (1080 ug) 223 16.6 15.8 13.8

a) Balb/c mice (5 mice/group) injected intraperitoneally with
cell wall or fraction 2 for 7 days.

b) percentage of cytostasis activity measured by the > Crrelease
assay.

¢) PEC cells collected on day 14 and cultured with target P-815
mastocytoma or EL-4 lymphoma for 20 hours.

d) effector : target ratio.

e) mean of triplicate culture.
Statistical significance of difference from untreated control
*p<0.0l **<0.05

Effects of cell wall and fraction 2 treatment on natural
killer (NK) activity of spleen cells.

Based on the results shown in table 5, doses of 300 ug
cell wall fraction used because at this dose we obtained
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reproducible results in the survival time of tumor bear-
ing mice (about two fold as compared with control
group).

As shown in table 7, the NK activity of spleen
cells against YAC-1 lymphoma target cells was deter-
mined by intravenous multiple injections of cell wall
or fraction 2 of Eubacterium lentum.

Cell wall and fraction 2 treatments significantly
augmented the NK activity of spleen cells as compared
with the untreated control group. Percentage cyto-
toxicity of NK cell by cell wall treatment was 63.1%
(E/T 50: 1) and 49% (E/T 25 : 1) respectively.

These results suggest that both cell wall and frac-
tion 2 of Eubacterium lentum have the ability to aug-
ment the NK activity of spleen cells in an animal
experiment.

Table 7. Effects of cell wall and fraction 2 of Eubacterium
lentum on Natural Killer (NK) activity of spleen cells.

cytostasis activity against Yac-1¥
Groupa) treatment

50: 19 25:1
I control (untreated) 45.5? 28.7*
2 cell wall (300 g) 63.1* 49.0*
3 fraction 2 (1080 g) 62.0 51.3

a) C3H/He (5§ mice/group) injected intraperitoneally (i.v) three
times with cell wall or fraction 2 on day -5, -3, and -1.

b) percentage of cytotoxic activity measured by the 3 Crrelease
assay on day O.

c) effector : target ratio.

d) mean of triplicate culture.
Statistical significance of difference from untreated control
*p <0.01.

Kinetics of systemic single injection of cell wall and
Jraction 2 on natural killer (NK) activity of spleen cells.

The cytotoxic effects of intravenous single injection of
cell wall and fraction 2 were assessed by the Ser
release method deseribed in “Materials and Methods”.
The following experiments were performed to ex-
amine the kinetics of cellular cytotoxicity against the
YAC-1 lymphoma cells. As shown in figure 1, spleen
cell treated with cell wall showed the same pattern in
both ratios of E/T 50 : 1 and 25 : 1. Spleen cells from
untreated control mice showed percentage cytotoxicity
of 34.6% (E/T 50 : 1) and 25.2% (E/T 25 : 1). In
addition, cytotoxicity of spleen cells from mice treated
with cell wall were markedly increased on day 1 and
thereafter gradually decreased up to the level lower
than that of untreated control. The treatment by frac-



90 Hatta Med J Univ Indon

tion 2 (1080 pg), significantly increased the percentage In contrast to the kinetics of cell wall treatment,
cytotoxicity as compared to the control group on day the cytotoxic activity of spleen cells by fraction 2
1 and 3 (31.9 and 19.8% for E/T 50 : 1 and E/T 25 : 1 treatment was increased again on day 7 at ratios of both
respectively). 50:1and25: 1 (figure 2).

o
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Figure 1. Kinetics of Natural Killer (NK) acitivity of spleen cells treated with cell wall of Eubacterium lentum
a) C3H/He mice (5 mice/group) injected intravenously (i.v.) with pure cell wall (300 ug/mice) on day 0.

b) cytotoxicity of spleen cells against YAC-1 lymphoma cells determined in a 4-hr 2er release assay.

¢) cytotoxic activity indicated as the mean of triplicate culture.
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Figure 2. Kinetics of Natural Killer (NK) activity of spleen cells treated with fraction 2 of Eubacterium lentum
a) C3H/He mice (5 mice/group) injected intravenously (i.v.) with fraction 2 (1080 pﬁ/mice) on day O.

b) cytotoxicity of spleen cells against YAC-1 lymphoma cells determined in a 4-hr 3
¢) cyrotoxic activity indicated as the mean of triplicate culture.

Cr release assay.



Vol 3, No 2, April-June 1994

DISCUSSION

The present study demonstrates that the antitumor ef-
fects of Eubacterium lentum fractions in Ehrlich as-
cites tumor-bearing mice are the consequences of a
combination of sequential immunologic factors, lead-
ing to subsequent inhibition of Ehrlich ascites tumor
cell growth and the lon%—term survival time of the
animals. Halpern, et al'® reported that Corynebac-
terium parvum has a potent inhibition of Ehrlich as-
cites tumor growth by intraperitoneal injection, but
intravenous treatment has not influenced significantly
the mortality rate of mice and also that it is useful as
an immunotherapeutic agent for patients with ascitic
ovarian tumors. Bast, et al*® also reported that treat-
ment with Corynebacterium parvum has inhibited the
growth of human ovarian carcinoma and that it may
prove useful for modulating the activity of human
effector for antibody-dependent cell mediated cyto-
toxicity. In this study, we injected Eubacterium lentum
or Eubacterium lentum fractions intraperitoneally (i.p)
into ICR mice inoculated with Ehrlich ascites tumor
1.p. The i.p. injection of Ehrlich ascites tumor cells
resulted in subsequent growth of the tumor cells and
the mice died from the tumor with increased peritoneal
effusion (table 1). This finding suggests that this ex-
perimental model is suitable for studying exudation
into the peritoneal cavity. Intraperitoneal injection of
Eubacterium lentum, fraction 2 and cell wall following
the inoculation of Ehrlich ascites tumor cells into ICR
mice has significantly prolonged the survival time of
mice and intratumoral treatment with fraction 2 or cell
wall of Eubacterium lentum following subcutaneous
(s.c.) inoculation of the solid form of Ehrlich ascites
tumor cells also significantly prolonged the survival
time (table 2). Treatment with cell wall was as effective
as that with Eubacterium lentum when the agents were
injected i.t. Furthermore, we examined the effects of
intravenous injection of Eubacterium lentum fraction.
Both fraction 2 and cell wall significantly inhibited the
tumor growth as effective as Eubacterium lentum
whole body.

We also observed a dose dependency of effects of
cell wall fraction by local or systemic treatment on
Erhlich ascites tumor-bearing mice. Our present study
indicates that i.t. injection of cell wall with doses
higher than 100 pg/mouse was effective in inhibiting
the tumor growth (table 4) and i.v. injection of cell wall
with doses higher than 200 ug/mouse significantly
prolonged the survival time of mice (table 5).

It has been reported that the role of macrophages
in vitro as effector cells was responsible for killing
tumor cells and that this effect was augmented by
Corynebacterium parvum treatment.”! In the experi-
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ments reported here, effector cells which appeared in
mouse peritoneal exudate cavity after intra peritoneal
injection of cell wall or fraction 2 of Eubacterium
lentum were examined by the SICr release assay. We
observed that i.p. treatment of cell wall and fraction 2
have the ability to inhibit the growth of Ehrlich asertes
tumor in ICR mice. Although the mechanism respon-
sible for the inhibition of tumor growth was not
clarified, we considered that the activated peritoneal
macrophages induced by i.p. injected cell wall or frac-
tion 2 of Eubacterium lentum released some mediator
such as cytotoxic factor (CTF), and that mediators
activated the peritoneal macrophages, resulting macro-
phages of Kupffer cells were activated by treatment
with Lactobacillus casei and Corynebacterium par-
vum.*2 We determined the cytolytic activity of peri-
toneal macrophages from mice injected with cell wall
or fraction 2 of Eubacterium lentum i.p. and found that
it was augmented by treatment with cell wall or frac-
tion 2 of Eubacterium lentum (table 6). These results
suggest that the ability of peritoneal macrophages to
exlude tumor cells was augmented by i.p. administra-
tion of cell wall or fraction 2, resulting in inhibited
tumor growth in the peritoneal cavity.

It has been reported that NK cells induced by the
treatment with bacteria such as Streptococcus pyo-
genes play an important role in killing tumor cells both
in animal experiments and in humans.?>** In this
present study, we determined NK activity of spleen
cells from mice systemically injected with cell wall
and fraction 2 of Eubacterium lentum. NK activity of
spleen cells were significantly augmented by cell wall
and fraction 2 of Eubacterium lentum treatment (table
7). These results suggest that NK activity of spleen
cells play a key role in killing tumor cells in vitro. We
also observed that the kinetics of cytotoxic activity of
spleen cells from mice treated with cell wall are dif-
ferent from mice treated with fraction 2. The cytotoxic
activity of spleen cells from mice treated with cell wall
was decreased on day 5 to day 7 following treatment
(figure 1), but when treated with fraction 2 the
cytotoxic activity increased again on day 7 after treat-
ment (figure 2). In conclusion, NK activity of spleen
cells induced by i.v. administration of cell wall or
fraction 2 of Eubacterium lentum should also be ex-

pected to play an important role in destroying tumor
cells.
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